Metacognitive Monitoring Concept
================================

Metacognitive monitoring is viewed as the way of checking students' cognitive activity and how these results direct to the solution of certain cognitive tasks, such as recalling answers, doing tests, and reading texts ([@r73]). It is also viewed as human evaluation of his/her own knowledge, knowledge of cognitive strategies, and knowledge of conditions that affect the learning process ([@r40]; [@r81]); or as explicit judgements that facilitate development of cognitive processes ([@r77]). Separate aspects of metacognitive monitoring reliability are studied by [@r53] (metacomprehension of text material), [@r19] (contribution of text variables to the illusion of knowing), [@r65] (metamemory), [@r40], [@r41]) (the accessibility model of the feeling of knowing; a cue-utilization approach to judgements of learning), [@r71] (overconfidence in human judgements), [@r30] (learning motivation), [@r67] (metacognitive monitoring accuracy and student performance), [@r34] (metacognitive processes of personal identity), [@r12] (learning motivation), [@r60] (overconfidence and underconfidence), [@r87] (metacognition and learning), [@r69] (metacognition and word learning), [@r74] (conceptual analysis of metacognitive monitoring), [@r73] (cognitive aspects of education), [@r11] (diagnosis of metacognitive competence).

Review of the results of theoretical analysis of the issue helped us group the types of metacognitive monitoring according to criteria of reliability (accurate and inaccurate monitoring), level of performance (local and global monitoring), temporal implication (on-line and off-line monitoring), learning achievements (subject-specific and general monitoring), cognition plot (monitoring of comprehension, monitoring of metamemory, and monitoring of performance), level of understanding (analytical (explicit) and non-analytical (implicit) monitoring), basis of judgements (information-based and experience-based monitoring) ([@r1]).

Correlations of subjective and objective success of task performance make it possible to establish metacognitive monitoring reliability and to highlight its errors. These errors are often manifested as two phenomena: overconfidence (the illusion of knowing) and underconfidence (the illusion of not knowing).

The Illusion of Knowing Phenomenon
==================================

The first studies of the illusion of knowing were conducted by [@r26], who showed it as the belief that comprehension has been attained, when, in fact, comprehension was not achieved. The phenomenon can occur during text learning when people express too unreasonably erroneous beliefs that information has been acquired ([@r15]; [@r26]), or while studying pairs of words, as people often tend to overestimate the likelihood that they will later recall them ([@r18]). Typically, this illusion appears in judgements made immediately after the learning process because assimilated information is still in the working memory ([@r63]).

In the psychological literature it is difficult to find some proper explanations for the causes and mechanisms of the illusion of knowing. The illusion of knowing is usually viewed as subjective overconfidence in the correctness of learning and understanding the information that objectively is incorrect ([@r9]; [@r15]; [@r19]; [@r24]; [@r25]; [@r26]; [@r50]); overconfidence in the correctness of task performance ([@r2]; [@r21]; [@r36]; [@r39]; [@r63]; [@r65]; [@r66]; [@r69]); or overconfidence in the ability to remember information that cannot be remembered ([@r8]; [@r18]; [@r44]).

The illusion of knowing is preceded by the illusions of competence ([@r4]; [@r8]; [@r16]; [@r44]; [@r57]; [@r88]), the illusions of remembering ([@r31]), the illusions of familiarity ([@r83]), and the illusions of understanding ([@r4]; [@r19]; [@r26]; [@r32]). The most common reason for these illusions is inaccurate calibration. A number of studies ([@r31]; [@r83]) have found that it is almost impossible to avoid such illusions because people do not feel or notice them and continue erroneously proving the correctness of their decisions.

Alongside the term of the illusion of knowing such terms as cognitive optimism ([@r57]), overconfidence ([@r18]; [@r23]; [@r61]; [@r71]), and subjective overconfidence in self-knowledge ([@r73]) are also used. Such inconsistency of terminological apparatus complicates the comparison of the research results. [@r57] believes that the basis of the illusion of knowing, or so-called 'cognitive optimism', is self-deception that can seem to optimize different learning activities. People become aware that their answers are wrong, but they convince themselves in contrary arguments. The reason for their conviction is that they have high levels of cognitive ability to recall information. A number of scientists show that the illusion of knowing is influenced by two phenomena: failure to identify contradictions ([@r19]; [@r26]) and overestimation of understanding level ([@r25]; [@r26]; [@r31]; [@r36]). These concepts are very controversial, and it is difficult to find out whether any of them can be a single cause of false subjective confidence. It has been suggested that successful determination of contradictions is not a guarantee that the illusion of knowing will not occur ([@r71]).

We consider the illusion of knowing as a metacognitive monitoring error resulting from subjective overconfidence in knowing that does not meet objective success of task performance. The illusory knowledge effect that occurs afterwards is understood as knowledge that is incomplete, distorted, disfigured, undistinguished between 'already known' and 'just learned', unstructured, uncomprehended because of the illusion of knowing ([@r1]).

Overconfidence, Underconfidence, and Hard-Easy Effect
=====================================================

Overconfidence can occur when confidence ratings of metacognitive judgements are higher than the levels of actual performance. It means that overconfidence is caused by excessive self-confidence in believing that one knows what one does not really know ([@r5]; [@r23]; [@r31]; [@r52]; [@r55]; [@r71]). Overconfidence can be of various types: overestimation of one's actual performance ([@r16]; [@r61]), overplacement of one's performance relative to others ([@r61]), and excessive correctness of one's beliefs ([@r61]). In general, scientists highlight two possible reasons for overconfidence: errors of the external nature that appear as a result of limitation in knowledge, and errors of information in the processing system or so called errors of the inner nature ([@r33]).

Underconfidence also negatively affects monitoring efficiency of learning and understanding. Among the reasons for underconfidence there may be inaccurate methods used to evaluate future results or excessively large amount of important information that is confused with the less important. This results in an inappropriate performance and lack of self-confidence ([@r20]; [@r27]; [@r29]; [@r52]). Uncertainty in successful performance of simple tasks often leads to a situation when a person can spend much more time processing already learned material, and much less time and efforts studying issues that really require more attention ([@r20]). Nevertheless, the underconfidence effect is not a potential threat in the process of learning. It rather provokes people into control and repetition of the learned information ([@r20]).

A hard-easy effect is another manifestation of the illusion of knowing. It concerns such characteristics of the learned material as task complexity and structure. People tend to underestimate their actual performances on easy tasks, and to overestimate them on difficult tasks. As task complexity increases, the number of correct answers decreases, but people's confidence in the correctness of their answers increases ([@r22]; [@r27]; [@r61]). According to [@r61], "on difficult tasks people overestimate their actual performances but also mistakenly believe that they are worse than others". When the level of performance is high, it is underestimated, whereas when it is low, it is overestimated ([@r22]; [@r27]; [@r33]; [@r38]; [@r56]; [@r61]).

Effects of the Type of Information and of Personal, Cognitive, Metacognitive, and Individual Psychological Characteristics
==========================================================================================================================

The results of the theoretical analysis show that the processes of metacognitive monitoring of students' knowledge, learning skills, memory capacity, and tasks performance are correlated with different types of information and with personal, cognitive, metacognitive, and individual psychological characteristics (e.g., age and gender).

A significant role is played by the characteristics of information. To this group we include type and style of information, its content and length, level of task complexity, task type, etc.

Many scientific works demonstrate that in metacognitive monitoring reliability a significant role is played by different cues and heuristics ([@r41]; [@r77]). Detailed descriptions of the cues and heuristics that facilitate and impede implementation of metacognitive monitoring judgements in the learning activity are presented by [@r41], [@r46], [@r48], and [@r77]. In particular, [@r41] identifies three classes of these cues: intrinsic, extrinsic, and mnemonic, which depend on number, complexity, semantic content, and conditions of processing the learned information. These cues do not always have a positive impact on metacognitive judgements as they sometimes can be ignored ([@r13]; [@r41]) or misunderstood ([@r3]).

Some scientists study metacognitive monitoring reliability in the process of reading texts ([@r26]), while others study its role in the process of words ([@r18]; [@r69]) and statements learning ([@r39]; [@r64]; [@r79]). The level of task complexity significantly influences metacognitive monitoring judgements of the learning accuracy. These results are due to [@r6], [@r71], [@r51], and others. Information context, its informativity, interesting representation, and value also play important roles in metacognitive monitoring reliability ([@r43]).

[@r68] found slight relations between task content and overconfidence. [@r28] demonstrated that higher levels of calibration are possible only in accordance with higher levels of knowing of the context of information.

It is necessary to conduct an investigation of the illusion of knowing in the sphere of information style as scientific provements of these correlations are not sufficient. Information length, ease of access, and additional general information also influence metacognitive judgements of learning ([@r9]; [@r40]; [@r47]; [@r71]). Thus, [@r9] have shown that the illusion of knowing is more dependent on smaller texts, while larger texts, on contrary, can provide metacognitive monitoring reliability.

It is rather difficult to study factors of metacognitive reliability without taking into account task type. According to [@r47], the reason of systematic errors in metacognitive judgements is a tendency to choose positive answers, and to ignore the answers that do not coincide with personal beliefs. [@r68] and [@r10] showed that open-answer questions provide higher levels of metacognitive monitoring reliability in the process of knowledge self-esteem as compared with multiple-choice questions. [@r17] are convinced that knowing the task type before doing tests can improve metacognitive monitoring reliability. According to [@r73], systematic performing of tasks of the same type can lead to inadequate metacognitive monitoring.

Some scientists study metacognitive monitoring reliability in the context of such factors as rereading ([@r14]; [@r37]; [@r45]) and generalization ([@r2]; [@r41]). Some attempts have been made ([@r82]) to study such factors of metacognitive monitoring reliability as internal and external feedback. According to the scientists, when people systematically analyse assessments of their confidence in the correctness of doing tasks, they can achieve greater objective success of task performance.

The psychological literature data demonstrate that metacognitive monitoring processes have tight connections with personal characteristics such as intellectual level, self-monitoring capacity, necessity to understand task performance, persistence, activity, and positive emotions. ([@r68]). There are also personal factors that influence overconfidence such as motivation and self-esteem, and individual psychological differences (e.g., age, gender, character) ([@r71]).

[@r30] has studied the structure of motivation in the learning activity of university students and highlighted its three main goals: to receive knowledge, to have an occupation, and to get a diploma. [@r72] provides diagnosis of confidence evaluation. This approach is seen as a generalized method of positive self-assessment of human skills and abilities. [@r34] study reflexivity and highlight its three main types: situational (active), retrospective, and prospective reflexivity.

An important role in metacognitive monitoring reliability is also played by cognitive characteristics. Academic achievements should be taken into account. According to [@r68], [@r32], and [@r73], people with higher levels of knowledge tend towards lesser overconfidence. Unsuccessful students, in their turn, learn material quickly and not thoughtfully, do not stop on problematic aspects, and do not take into account misunderstood parts ([@r85]).

Some scientists study influence of the level of intellect ([@r42]; [@r49]; [@r58]; [@r59]) and self-efficacy ([@r76]) on metacognitive monitoring reliability. Thus, according to these and some other researchers, cognitive characteristics include specific degree of knowledge, prior learning experience, self-efficacy, implicit theories (fixed/changeable intellect) ([@r49]), and also students' academic achievements.

Diagnostic methods of recent years also allow for consideration of the role of metacognitive characteristics such as metacognitive knowledge and metacognitive activity ([@r35]), as well as metacognitive awareness ([@r75]). A method of diagnosis of metacognitive knowledge and metacognitive activity is used to study metacognitive characteristics. According to this method, metacognitive knowledge is understood as human knowledge about means of receiving and processing information, knowledge about types and content of tasks, and knowledge about metacognitive strategies in problem solving. Metacognitive activity is a process of obtaining and selecting information, its control, change, and metacognition planning ([@r35]). Metacognitive awareness, or so called metacognitive involvement in the learning activity, acts as a specific degree of metacognitive monitoring skills formation in cognitive activity of the learning process ([@r75]).

It is difficult to establish metacognitive monitoring reliability factors without studying individual psychological characteristics. Gender differences and age peculiarities were among the primarily concerns taken into account in our group study. Analysis of psychological and educational literature has also shown that metacognitive monitoring reliability cannot be studied apart from appropriate psychological and pedagogical conditions.

Objectives
==========

The research is centred in a precise theoretical framework of the illusion of knowing in metacognitive monitoring. In particular, we aim to study this phenomenon in terms of investigating its influence on metacognitive monitoring reliability of the learning activity of university students. In our previous work ([@r70]) we introductorily aimed to clarify the illusion of knowing in the educational activity in terms of reliability of metacognitive monitoring accuracy factors and to find out some correlations between specified psychological characteristics providing brief analysis of their impact on the occurrence of the illusion of knowing. In the current paper we thoroughly study the effects of such factors as different types of the learned information and also personal, cognitive, metacognitive and individual psychological characteristics of the participants. Moreover, we set a goal to provide the detailed analysis of the impact of the highlighted characteristics on the illusion of knowing. So, specifically, the main aims of the present study are: to investigate the grouped characteristics of metacognitive monitoring reliability and to thoroughly analyze their impact on the learning activity of university students; to provide the study of the empirical results of the peculiarities of the illusion of knowing in metacognitive monitoring; to analyze the peculiarities of the illusion of knowing according to the theoretical analysis and empirical investigation of the phenomenon.

Method
======

Participants
------------

A total of 262 university students of different faculties of the National University of Ostroh Academy (Ukraine) (192 female and 70 male students, *M* = 19.5; *SD* = 1.87) voluntarily participated in this study for free. All participants were students in their 1^st^ to 5^th^ year of university. The sample consisted of Ukrainian students only.

Materials
---------

In general, the study was conducted in two stages: a diagnostic stage and a laboratory experiment stage. At the diagnostic stage the participants were asked to answer questions from a questionnaire aiming to ascertain psychological characteristics of students that according to the results of theoretical analysis were related to metacognitive monitoring reliability (see [@r70]). Empirical reference of the level of students' knowledge was studied with the help of the generalization of their academic achievements during semester.

To diagnose personal characteristics we used such questionnaires as a method of motivation diagnosis ([@r30]); a method of self-confidence diagnosis ([@r72]); a method of reflexivity diagnosis ([@r34]). To diagnose cognitive characteristics we used a self-efficacy assessment test ([@r76]); a method of implicit theories diagnosis (according to Dvek's questionnaire) ([@r49]). To study metacognitive characteristics we used a diagnosis method of metacognitive involvement in the learning activity ([@r75]); a method of diagnosis of metacognitive knowledge and metacognitive activity ([@r35]). Also at this stage a sample test was carried out to study normal distribution of equivalence and the highlighted characteristics.

At the stage of the laboratory experiment 6 texts, 18 statements, and 18 pairs of words in Ukrainian were chosen as a stimuli material needed to be learned. The texts were of different styles (the scientific prose, the newspaper and the belletristic styles) and of different length (larger text volume accounted 25-30 sentences and smaller text volume accounted 10-15 sentences). The participants read two texts of the same style according to different length. All quantitative data were divided into nine groups depending on such factor as task type: open-answer questions for texts, statements, and word pairs; 'Yes'/'No'/'Do not know' questions for texts, statements, and word pairs; multiple-choice questions for texts, statements, and word pairs. The aim of the pilot study was to standardize the stimulus material according to such criteria as the hard-easy effect, familiarity/unfamiliarity of information, and emotional impact.

Procedure and Design
--------------------

The participants had to learn 6 texts, 18 statements and 18 pairs of words in Ukrainian. They performed prospective metacognitive judgements of learning about confidence (JOLs) and prospective judgements about the number of correct answers (aJOLs), as well as similar retrospective metacognitive judgements of both types (RCJs and aRCJs). With the help of proper calibration procedure we defined average indicators of the illusion of knowing (overconfidence) and average indicators of the illusion of not knowing (underconfidence).

In general, the experiment consisted of the following phases: an Information Learning Phase, a Phase of Evaluation of the Learning Information Effectiveness, a Distractor Phase (served as a possibility for the participants to rest doing non-evaluated activity), a Task Performance Phase, and a Phase of Evaluation of the Task Performance Effectiveness. Experimental scheme is presented in [Figure 1](#f1){ref-type="fig"}.
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During the Information Learning Phase students learned 6 texts, 18 statements, and 18 pairs of words. The Phase of Evaluation of the Learning Information Effectiveness served as the possibility to study subjective confidence in the correctness of learning. With the help of a scale from 1 (absolutely unconfident) to 6 (absolutely confident) students performed prospective metacognitive judgements of learning about confidence (JOLs). Moreover, prospective judgements about the number of correct answers (aJOLs) were also performed. During the Task Performance Phase students answered the needed questions that were used to find the learning levels of the given information. They answered open-answer questions, 'Yes'/'No'/'Do not know' questions, and multiple-choice questions for texts, statements, and word pairs. The Phase of Evaluation of Task Performance Effectiveness served as the possibility to evaluate the level of correctness of information learning and task performing. Again, with the help of the scale from 1 to 6 students performed retrospective metacognitive judgements of learning about confidence (RCJs) and retrospective judgements about the number of correct answers (aRCJs).

Analysis
--------

All the received data were processed by a computer program *IBM SPSS Statistics 20* and calculations were done by *Excel* program. Data were processed by means of mathematical and statistical methods such as *ANOVA* analysis, *T*-test, correlation coefficient of Goodman-Kruskal, Spearman rank of correlation, Pearson linear correlation, *O/U* index, and calibration index (see [@r70]).

Metacognitive monitoring errors we aimed to find (overconfidence as the illusion of knowing and underconfidence as the illusion of not knowing) were determined as the difference between subjective evaluation of the accuracy of retrieval (metacognitive judgements rating) and the observed reproduction (relative share of results according to total number of tasks). The larger the difference is, the greater is the manifestation of the illusion of knowing, and vice versa ([@r23]; [@r82]). To do this we used a three-level scale ​​from -1 to +1 (for more detailed description see [@r70]).

Results
=======

The results of the received data are described according to the divided groups of metacognitive monitoring reliability factors. These are different types of information and also personal, cognitive, metacognitive, and individual psychological characteristics of the participants.

The Illusion of Knowing Levels
------------------------------

The results from the diagnostic stage showed predominance of learning motivation to gain knowledge (48.7%) and skills development (39.2%), middle (49%) and high (29.5%) levels of general self-confidence, self-efficacy (middle level -- 44.3%, high level -- 32.6%), and metacognitive awareness (middle level -- 43.5%, high level -- 35.5%), as well as middle levels of metacognitive knowledge (62.8%) and metacognitive activity (58.7%). The research data also showed a great amount of students with middle levels of reflexivity (56.7%), and significant number of them showed low-reflection (30.9%). In general, the results of the study showed that 59.4% of the participants committed errors in JOLs, and the majority of them (31.3%) showed overconfidence in task performance correctness. Moreover, 50% of the students committed metacognitive monitoring errors in the course of aJOLs, while 35.9% of the students were overconfident in task performance correctness. At the same time, the average results of the illusion of knowing were slightly different in JOLs (*M*~JOL~ = .27, *SD* = .61) and in aJOLs (*M*~aJOL~ = .25, *SD* = .69) (*p* ≤ .05). The number of students who showed the illusion of knowing was not significantly different. It can mean that before task performance overconfidence is not significantly dependent on task type. However, in RCJs there was a decrease (6.3%) of students' overconfidence in task accuracy, and in aRCJs the decrease reached 11.7%. Average value of overestimation remained unchanged.

aRCJs were the most accurate as 61% of the students who took part in the study showed adequate accuracy levels of metacognitive monitoring (*M*~aRCJ~ = .01, *SD* = .18, *p* = .05). In aJOLs and aRCJs the proportion of those who overestimated the number of correctly performed tasks was significantly higher in comparison with those students who showed underestimation. However, among those students who underestimated the number of correctly performed tasks, the indicators of the illusion of not knowing were the highest (*M*~aJOL~ = -.37, *SD* = .41, and *M*~aRCJ~ = -.33, *SD* = .48) (*p* ≤ .05).

The illusion of knowing mostly occured in aJOLs (35.9%). Before tasks performance among those students who underestimated possible number of correctly performed tasks the degree of the illusion of not knowing was the highest (*M*~aJOL~ = -.37, *SD* = .41, *p* = .05) as after task performance the accuracy of judgements significantly increased. *T*-test for pair samples showed significant differences in the rates of errors in metacognitive judgements between JOLs and aJOLs (*t*(56) = 2.09, *p* ≤ .05), between aRCJs and RCJs (*t*(56) = 2.23, *p* ≤ .05), and between JOLs and RCJs (*t*(56) = 2.09, *p* ≤ .05). In retrospective judgements of both types metacognitive monitoring accuracy was higher. According to the results, those students who made mistakes in monitoring reduced the proportion of those who showed the illusion of knowing. The results relate to the research data of [@r7], [@r54], [@r62], [@r80], and others, that found that overconfidence leads to the illusory feeling of knowing in retrospective monitoring judgements.

Correlations Between Personal, Cognitive, and Metacognitive Characteristics
---------------------------------------------------------------------------

According to the empirical results, there were found correlations between the studied personal, cognitive, and metacognitive characteristics of students. Learning motivation positively correlated with self-confidence (*r* = .17, *p* = .05), reflexivity (*r* = .43, *p* = .01), metacognitive awareness (*r* = .31, *p* = .01), metacognitive knowledge (*r* = .22, *p* = .05), and metacognitive activity (*r* = .26, *p* = .01). Self-confidence also positively correlated with self-efficacy (*r* = .44, *p* = .01), metacognitive awareness (*r* = .27, *p* = .01), metacognitive knowledge (*r* = .31, *p* = .01), and metacognitive activity (*r* = .19, *p* = .05). Reflexivity also correlated with metacognitive awareness (*r* = .35, *p* = .01). The correlations between self-efficacy and the implicit theory of intellect (*r* = .24, *p* = .01), metacognitive awareness (*r* = .34, *p* = .01), and metacognitive knowledge (*r* = .26, *p* = .01) were viewed as well. Metacognitive awareness in addition to the correlations with learning motivation, self-confidence, reflexivity, and self-efficacy, also positively correlated with metacognitive knowledge (*r* = .36, *p* = .01). Direct correlations (Pearson correlation) between the indicators of the illusion of knowing in prospective (*r*~JOLs~ = -.21, *p* = .05) and retrospective (*r*~RCJs~ = -.23, *p* = .01) judgements of learning were also found. Before task performance there were found close correlations between the indicators of the illusion of knowing and metacognitive activity (*r*~aJOL~ = -.18, *p* = .05), as well as metacognitive awareness (*r*~JOL~ = -.21, *p* = .05). In particular, significant correlations were found between the illusion of knowing and metacognitive activity, metacognitive awareness, and general self-confidence (also see [@r1]; [@r70]).

Effects of the Type of Information
----------------------------------

According to *ANOVA* analysis, statistically significant differences were found in the average values ​​of the studied judgements of learning about confidence (RCJs) and the type of information \[*F*(2, 56) = 17.78, *p* \< .001\]. The highest level of overconfidence was shown when performing the statements (*M* = 4.67, *SD* = 1.59, *p* \< .001), whereas significantly lesser confidence was observed while reading texts (*M* = 4.27, *SD* = 1.53, *p* \< .001), and the lowest level of confidence appeared in learning of word pairs (*M* = 4.21, *SD* = 1.9, *p* \< .001). The results are presented in [Figure 2](#f2){ref-type="fig"}.
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Effects of the Text Style and Length
------------------------------------

Students showed higher ratings of metacognitive judgements while memorising texts of the belletristic style (*M* = 4.69, *SD* = .75, *p* = .04) compared to the texts of the newspaper style (*M* = 4.44, *SD* = 2, *p* = .05) and the style of the scientific prose (*M* = 4.43, *SD* = 2, *p* = .05).

Significantly higher confidence in the correctness of the learned material was shown while learning larger texts (*M* = 5.12, *SD* = .64, *p* = .04) in comparison with smaller texts (*M* = 3.5, *SD* = 1.88, *p* = .05). The same results were observed in terms of information style: students were more overconfident in their judgements of learning while working with larger text of the belletristic style (*M* = 4.69, *SD* = .75, *p* = .05), unlike while reading smaller text of the same style (*M* = 3.73, *SD* = 1.7, *p* = .05), also when working with larger texts of the scientific prose and of the newspaper styles (*M* = 4.43, *SD* = 2, *p* = .05, and *M* = 4.44, *SD* = 1.8, *p* = .05 respectively) if to compare with smaller texts of the same styles (*M* = 4.02, *SD* = 1.9, *p* = .05 -- for the scientific style and *M* = 4.32, *SD* = 2.8, *p* = .05 -- for the newspaper style). The results are presented in [Figure 3](#f3){ref-type="fig"}.

![Performance rankings of metacognitive judgements in terms of text style and length.](ejop-14-317-g03){#f3}

Effects of the Task Type
------------------------

The participants were more confident in the judgements of learning while answering multiple-choice questions (*M* = 4.46, *SD* = 1.66, *p* = .03), were less confident while answering open-answer questions (*M* = 4.42, *SD* = 1.71, *p* = .05), and showed the least levels of confidence while answering 'Yes'/'No'/'Do not know' questions (*M* = 4.28, *SD* = 1.69, *p* = .03). Students highly overestimated the accuracy of tasks performance that resulted in the illusion of knowing in multiple-choice questions for statements (*M*~O/U~ = .27, *SD* = .74, *p* = .01), and showed the greater accuracy in metacognitive judgements in open-answer questions for texts (*M*~O/U~ = .07, *SD* = .17, *p* \< .001) and in 'Yes'/'No'/'Do not know' questions for texts (*M*~O/U~ = .09, *SD* = .13, *p* \< .001). The results are presented in [Figure 4](#f4){ref-type="fig"}.
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Metacognitive Monitoring Errors
-------------------------------

Indicators of influence of the illusion of knowing were calculated with the help of a single factor analysis of variance and LSD-analysis. We found statistically significant differences between the average values ​​of the indicators of confidence index factors 'open-answer questions for texts' (*M* = .07; *SD* = .17, *p* \< .001) and 'multiple-choice questions for statements' (*M* = .27, *SD* = .74, *p* \< .001); between the average values ​​of the indicators of confidence index factors 'open-answer questions for word pairs' (*M* = .14, *SD* = .13, *p* = .01) and 'multiple-choice questions for statements' (*M* = .27, *SD* = .74, *p* ​​= .01). Statistically significant differences between the average values ​​of the indicators of confidence index factors 'multiple-choice questions for statements' (*M* = .27, *SD* = .74, *p* \< .001) and 'Yes'/'No'/'Do not know' questions for texts' (*M* = .1, *SD* = .14, *p* \< .001) also occurred. Other differences were as follows: between the average values ​​of the indicators of confidence index factors 'multiple-choice questions for statements' (*M*~O/U~ = .27, *SD* = .74, *p* = .01) and 'Yes'/'No'/'Do not know' questions for word pairs' (*M*~O/U~ = .12, *SD* = .16, *p* = .01); between the average values ​​of the indicators of confidence index factors 'Yes'/'No'/'Do not know' questions for statements' (*M*~O/U~ = .27, *SD* = .74, *p* = .05) and 'multiple-choice questions for texts' (*M*~O/U~ = .13, *SD* = .11, *p* = .05); between the average values ​​of the indicators of confidence index factors 'multiple-choice questions for statements' (*M*~O/U~ = .27; *SD* = .74, *p* = .02) and 'multiple-choice questions for texts' (*M*~O/U~ = .14, *SD* = .13, *p* = .02); between the average values ​​of the indicators of confidence index factors 'multiple-choice questions for statements' (*M*~O/U~ = .27, *SD* = .74, *p* \< .001) and 'multiple-choice questions for word pairs' (*M*~O/U~ = .14, *SD* = .17, *p* \< .001). Average results of the illusion of knowing in metacognitive monitoring are presented in [Table 1](#t1){ref-type="table"}.

###### Average Results of the Illusion of Knowing in Metacognitive Monitoring

  Levels   *M* (*SD*)                                                                                        
  -------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- -------------
  aJOLs                                                                                                      
  High     0.25 (0.19)   0.24 (0.19)   0.25 (0.18)   0.25 (0.1)    0.25 (0.14)   0.30 (0.24)   0.15 (0.1)    0.24 (0.21)
  Middle   0.25 (0.2)    0.26 (0.17)   0.25 (0.19)   0.26 (0.13)   0.25 (0.47)   0.24 (0.12)   0.26 (0.17)   0.28 (0.16)
  Low      0.21 (0.18)   0.19 (0.17)   0.25 (0.19)   0.18 (0.18)   0.15 (0.07)   0.21 (0.28)   0.25 (0.22)   --
  aRCJs                                                                                                      
  High     0.26 (0.15)   0.24 (0.2)    0.25 (0.2)    0.24 (0.17)   0.27 (0.09)   0.29 (0.14)   0.25 (.22)    0.25 (0.19)
  Middle   0.23 (0.17)   0.26 (0.18)   0.27 (0.13)   0.30 (0.12)   0.23 (0.27)   0.23 (0.09)   0.25 (0.23)   0.20 (0.13)
  Low      0.21 (0.28)   --            0.21 (0.14)   0.20 (0.23)   --            0.24 (0.19)   0.24 (0.2)    --
  JOLs                                                                                                       
  High     0.27 (0.3)    0.27 (0.18)   0.21 (0.17)   0.27 (0.12)   0.27 (0.18)   0.33 (0.27)   0.18 (0.09)   0.30 (0.19)
  Middle   0.26 (0.2)    0.30 (0.21)   0.26 (0.17)   0.30 (0.31)   0.27 (0.18)   0.25 (0.08)   0.27 (0.21)   0.22 (0.42)
  Low      0.19 (0.12)   0.25 (0.16)   0.30 (0.21)   0.19 (0.21)   0.24 (0.09)   0.23 (0.31)   0.28 (0.18)   --
  RCJs                                                                                                       
  High     0.26 (0.2)    0.24 (0.16)   0.30 (0.2)    0.25 (0.16)   0.28 (0.11)   0.28 (0.37)   0.26 (0.13)   0.25 (0.18)
  Middle   0.25 (0.18)   0.28 (0.17)   0.26 (0.12)   0.26 (0.09)   0.23 (0.23)   0.24 (0.18)   0.24 (0.09)   0.24 (0.18)
  Low      0.18 (0.14)   0.25 (0.2)    0.24 (0.16)   0.21 (0.2)    0.19 (0.08)   0.25 (0.17)   0.28 (0.1)    --

Effects of Personal Characteristics
-----------------------------------

### The Illusion of Knowing From the Spectrum of Learning Motivation

Those students who were focused on knowledge performed accurate metacognitive judgements. However, among the students targeted for profession who made accurate metacognitive judgements the accuracy of metacognitive monitoring was the highest (*M*~aJOL~ = -.006, *SD* = .01, *M*~aRCJ~ = -.006; *SD* = .02, *M*~JOL~ = .03, *SD* = .02, *M*~RCJ~ = .00, *SD* = .01) (*p* = .05). The research showed the correlations (Pearson criterion) between the indicators of self-confidence and the illusion of knowing in aRCJs (*r* = .32, *p* = .01) and RCJs (*r* = .24, *p* = .05).

### The Illusion of Knowing From the Spectrum of Self-Confidence

The data for the scale of Romek's methodology 'self-confidence' -- 'self-unconfidence' showed that university students in the context of its various levels tend towards overconfidence as well as towards underestimation of the accuracy of tasks performance. Correlation analysis (Spearman criterion) showed the correlations between confidence indicators and the illusion of knowing in aRCJs (*r* = .32) and RCJs (*r* = .24) (*p* = .05).

### The Illusion of Knowing From the Spectrum of Reflexivity

Highly reflexive students showed very high rates of underconfidence (*M* = -.74, *SD* = .27, *p* = .01) if compared with the participants with middle (*M* = -.42, *SD* = .22, *p* = .01) and low levels of reflexivity (*M* = -.47, *SD* = .17, *p* = .01). However, the performance of aRCJs among students with high and middle levels of reflexivity significantly increased the proportion of those who almost made no mistakes in metacognitive monitoring (from 58% to 73.7% and from 46.4% and 60.8% respectively).

Effects of Cognitive Characteristics
------------------------------------

### The Illusion of Knowing From the Spectrum of the Implicit Theories of Fixed/Changeable Intellect

Analysis of variance *ANOVA* showed differences of the average values of the illusion of knowing according to the notions of fixed/changeable intellect, although they were not statistically significant. Results of the inner-group differences in the average values showed that in aJOLs and aRCJs, regardless of changeable intellect, the proportion of overconfident students dominated the proportion of underconfident students. The highest levels of underconfidence were shown by the students with the average levels of changeable intellect (*M* = -.53, *SD* = .21 and *M* = -.55, *SD* = .18 respectively) (*p* = .01).

### The Illusion of Knowing From the Spectrum of Self-Efficacy

We found that the participants with middle and high levels of self-efficacy were more accurate in prospective and retrospective metacognitive judgements of learning rather than the participants with lower self-efficacy. The last demonstrated such error of metacognitive monitoring as the illusion of not knowing. The proportion of overconfident students in aJOLs and aRCJs (37% and 37,6% respectively) was much higher than the same proportion of underconfident students (10% and 14.3% respectively). Among the participants with lower levels of self-efficacy the proportion of underconfidence in JOLs was very high (55%), and the levels of the illusion of not knowing were also very high (*M* = .53, *SD* = .12, *p* = .01).

### The Illusion of Knowing From the Spectrum of Academic Achievements

To determine the relations between the level of the illusion of knowing and academic achievements, semester overall results were analyzed. For more adequate results, average marks of each student were converted from a 100-scale to standard values of a 5-point scale (5 is the highest result). Results showed that the illusion of knowing was common for the participants with lower results of academic achievements.

Effects of Metacognitive Characteristics
----------------------------------------

### The Illusion of Knowing From the Spectrum of Metacognitive Knowledge and Metacognitive Activity

The results showed differences in terms of metacognitive knowledge between the indicators of the illusion of knowing in aJOLs and aRCJs \[*F*(2, 56) = 3.38, *p* = .04\] and differences in terms of metacognitive activity between the indicators of the illusion of knowing in aJOLs and aRCJs \[*F*(2, 56) = 2.79, *p* = .07\], as well in JOLs and RCJs \[*F*(2, 56) = 3.21, *p* = .05\]. There were also found statistically significant differences between the average values ​​of the indicators of the illusion of knowing in all kinds of metacognitive judgements of learning in metacognitive activity. The participants with lower levels of metacognitive activity showed the illusion of knowing (overconfidence) in all prospective and retrospective judgements of learning.

### The Illusion of Knowing From the Spectrum of Metacognitive Awareness

There were found direct correlations (Pearson correlation) between the indicators of the illusion of knowing in prospective (*r*~JOL~ = -.21, *p* = .05) and retrospective (*r*~RCJ~ = -.23, *p* = .01) judgements of learning about confidence and performance indicators of metacognitive awareness. Before task performance there were found close correlations with the indicators of the illusion of knowing and metacognitive activity (*r*~aJOL~ = -.18, *p* = .05) and metacognitive awareness (*r*~JOL~ = -.21, *p* = .05). It was also found that among the participants with high and middle levels of metacognitive awareness a significant proportion of those students who almost did not commit errors in metacognitive monitoring notably increased (from 46.6% to 58% and from 56% to 74.8% respectively). The same trend was observed in the judgements of high and mid-reflexive students. The analysis data showed correlations between the levels of the illusion of knowing in all prospective (*r* = .21, *p* = .05) and retrospective metacognitive judgements (*r* = -.23, *p* = .01).

Effects of Individual Psychological Characteristics
---------------------------------------------------

### Gender Differences

In terms of individual psychological characteristics of the participants statistically significant differences between the illusion of knowing and gender peculiarities \[*F*(2, 56) = .013, *p* = .99\] were not found. It was fixed that women tended towards overconfidence in prospective and retrospective judgements of learning, although these levels were not high.

### Age Peculiarities

Analysis of variance *ANOVA* showed statistically significant differences in terms of age peculiarities between the indicators of the illusion of knowing (*F*~aJOL~(2, 56) = 9.43, *F*~aRCJ~(2, 56) = 13.03, *F*~JOL~(2, 56) = 4.44, *F*~RCJ~(2, 56) = 6.95, *p* \< .001). It can mean that the illusion of knowing in all kinds of prospective and retrospective judgements depends on age peculiarities. Moreover, we found that the participants of the age group of 17-19 were more overconfident (*M* = .06, *SD* = .19, *p* \< .001), while the students of the age group of 20-22 tended towards underconfidence (*M* = -.41, *SD* = .47, *p* \< .001).

Discussion
==========

The paper is devoted to the study of the illusion of knowing in metacognitive monitoring of the learning activity of university students. It allocates such factors of metacognitive monitoring reliability as different types of information, and also personal, cognitive, metacognitive, and individual psychological characteristics.

The findings presented here and in some other previous works ([@r70]) demonstrate that the illusion of knowing, regarded as overconfidence and an error of metacognitive monitoring, can occur in all types of metacognitive judgements. Nevertheless, it is more evident in prospective judgements. According to our results, subjective self-confidence in knowing is influenced by the way information is presented -- in the form of texts, statements, or word pairs. The highest levels of overconfidence were shown in the proposed statements; significantly lesser degrees of confidence were observed in texts learning; the lowest levels of confidence appeared in word pairs. These results may be due to the influence of logical context of the learned information ([@r28]), and also due to the hard-easy effect.

The illusion of knowing depends on information length and style and is higher in larger texts. The results state that significantly higher confidence was shown while learning larger passages of information. These may be due to the influence of task performance experience on metacognitive judgements as the participants showed more efforts needed to learn larger texts. Students were also overconfident while working with the texts of the belletristic style. The reason of the higher ratings of metacognitive monitoring judgements in such texts may be because of influence of curiosity, emotional effect of information, and also the hard-easy effect.

A noteworthy finding in this study is that the illusion of knowing also depends on task type. In our study overconfidence occurred in multiple-choice questions. Thus, we can assume that subjective confidence is affected by task type.

In prospective judgements of learning the illusion of knowing had the strongest correlations with metacognitive characteristics such as metacognitive activity and metacognitive awareness. In retrospective judgements we found correlations between the indicators of the illusion of knowing and metacognitive activity, metacognitive awareness and self-confidence. Reflexivity, learning motivation, self-efficacy, and students' introspection of fixed or changeable intellect were connected with the illusion of knowing from across the spectrum of the system of relations with metacognitive characteristics and general self-confidence.

As study of motivation is determined by a number of specific factors such as educational system, organization of the learning process, subjective characteristics of a student (e.g., age, gender, intellectual development and abilities, level of aspiration, self-esteem, and cooperation with other members of the learning process), learning motivation is significant in the increasing reliability of metacognitive monitoring ([@r67]). The causes of the learning successes and failures are accounted by external and internal reasons. It is proved that those students who are governed mainly by external motivation (orientation on diploma) are characterized by overconfidence, whereas those who are guided by internal motives such as self-orientation and skills development, show underconfidence ([@r28]; [@r50]).

In the context of various levels of self-confidence students tend not only to overconfidence, but also to underestimation of the accuracy of tasks performance. These levels can be regarded as the indicators of ineffective metacognitive monitoring. The results that middle and low reflexive students show overconfidence may be because they do not take into account their experience of involvement in task performance situations contrary to highly and mid-reflexive students. The results are supported by the established correlations between reflexivity and metacognitive awareness.

Statistically insignificant differences of the average values of the illusion of knowing according to the notions of intellect can mean that the level of the illusion of knowing is independent of the notions of changeable intellect. In other words, the implicit theories of intellect do not significantly affect subjective confidence in the accuracy of metacognitive judgments. However, analysis of the inner-group differences in the average values ​​makes it possible to argue that in terms of changeable intellect there occurs noticeable trend towards higher performance levels of the illusion of knowing in aJOLs and aRCJs.

According to the results, students with lower levels of self-efficacy tend to demonstrate such error of metacognitive monitoring as the illusion of not knowing.

The results show that students with lower academic achievements tend towards the illusion of knowing. These results correlate with the scientific data that show the more successful people are, the less confident they are in their knowledge, and vice versa. In particular, many scientists ([@r16]; [@r28]; [@r32]; [@r51]; [@r59]; [@r68], [@r84]) prove that people with higher levels of knowledge tend towards lesser overconfidence (see [@r70]). According to [@r86]), students with lower levels of academic achievements learn the information of any kind quickly, do not stop on problematic aspects, do not notice when something is unclear, and do not reread difficult for understanding passages. [@r73] pay attention to direct connections between metacognitive judgements reliability and higher academic achievements in performance of different tasks. Thus, those students who demonstrate higher skills of metacognitive monitoring, receive higher marks, and, consequently, higher levels of academic achievements; students with low academic achievements tend towards overestimation of their knowledge.

However, we did not record the effects of gender and age differences on the illusion of knowing. Nevertheless, it was found that women tend towards overconfidence in their judgements. In the scientific literature there are no empirical data which state dependence of metacognitive monitoring accuracy from gender differences. In several researches attention is mainly paid to the correlations between intellect, academic achievements, motivation, and gender differences. According to McCarty and Siber ([@r71]), women less tend towards overconfidence than men. Our results partly suggest the opposite (also see [@r70]).

The illusion of knowing is more typical for younger students, especially for those who have lower levels of academic achievements. Students with lower levels of knowledge have more difficulties with the accuracy of metacognitive judgements (overoptimistic confidence takes place here), and cannot distinguish between questions answered correctly and incorrectly. Perhaps this may be due to the fact that 17-19-year-old students, although characterized by certain maturity in mental, moral, and social terms and by conscious motives in behaviour ([@r78]), are under influence of inherent prevalence of maximalist inclinations and categorical assessments in all kinds of the learning activities. Complex and new challenges that students face from the first year of study require accurate organization of the learning process, skills of independent work with educational and scientific literature, and independent allocation of time. All these factors, apart from the development of thinking, memory capacity, and attention, also provoke generation of such processes as delaying, breaking, greater uncertainty, which, in our opinion, can cause declination of confidence in tasks performance by 20-22-year-old students.

This study had limitations that need to be mentioned. Firstly, the cross-sectional data adopted here were made in the form of the laboratory experiment, so the analyses performed represent only the results gained in this context. Thus, further research might consider the role of the illusion of knowing in metacognitive reliability in the context of real learning process. Secondly, individual psychological differences in the study of the illusion of knowing were examined only pertaining to students. That is why, further research is needed to study other social groups. Moreover, one more scope for future studies has to be taken with an aim to broaden age limitations. Qualitative methods could also enrich this type of research, permitting us to better understanding of the impact of the factors of the illusion of knowing in metacognitive monitoring reliability found in this study.

Overall, the results can imply the importance of metacognitive monitoring judgements as significant sources of how students regulate their own knowledge in the process of the learning activity. Despite some methodological limitations, the current study allows to better clarify the phenomenon of the illusion of knowing, its influence on metacognitive monitoring reliability.

A promising area of research is to provide more detailed study of the influence of the illusion of knowing not only on metacognitive monitoring, but also on metacognitive control, more thorough study of metacognitive monitoring reliability factors, and study of the illusory knowledge.

Conclusions and Final Remarks
-----------------------------

This research studies the illusion of knowing in metacognitive monitoring of the learning activity of university students. The analysis focuses on the effects of the different types of information proposed to learn and of personal, cognitive, metacognitive, and individual psychological characteristics of university students. These current results expand an investigation of metacognitive monitoring reliability factors. These results also have important implications for metacognitive monitoring optimization of the learning activity of university students.
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